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(54) LIQUID CRYSTAL DISPLAY AND ITS MANUFACTURING METHOD 

(57)Abstract: • 
PROBLEM TO BE SOLVED: To actualize high-speed 
response for adaptation to field sequential driving by a 
high-precision narrow cell gap without increasing the 
load nor the cost of a process. 

SOLUTION: A liquid crystal layer 5 has a narrow gap of 2 
um in thickness and then while the total of a rise and a 
fall response time can be shortened to £1.5 msec by 
making good use of features of an OCB-mode liquid 
crystal, a layer which can functions as a cell gap 
restriction member can easily be formed by a process of 
one black matrix layer 1 4. As compared with a 
conventional resin bead scattering system, a process of 
scattering beads can be omitted and a liquid crystal 
panel having a high-precision cell gap having small 
variance can be obtained. A phase difference 
compensation plate which is essential to the OCB mode 
is used even as a counter substrate 4 to reduce the 
thickness and weight by the quantities of a glass 
substrate of a conventional example. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the liquid crystal device of the field sequential 
colored presentation method used for a liquid crystal television, a liquid crystal display monitor, 
or an information terminal. 
[0002] 

[Description of the Prior Art]Since the liquid crystal display of a field sequential colored 
presentation method does not need a light filter, there is an advantage, like that a rise in 
luminosity is possible and high resolution-ization can be performed. 

[0003]In JP,1 1-14988.A, the field sequential colored presentation method liquid crystal display 
using the liquid crystal panel of the OCB mode is indicated. Drawing 4 is a key map of the liquid 
crystal panel used for the field sequential color system liquid crystal display in JP,1 1-14988A 
The display panel 40 which has arranged the phase compensation board 43 in the front face of 
the bend orientation liquid crystal cell 41 not more than cell gap 7micrometer, and was 
constituted from the rectangular light polarizer 45 on both sides of this cell and the phase 
compensation board. It is the liquid crystal display provided with the TFT active matrix which 
divides this display panel to the pixel of matrix layout, and drives each pixel, and the surface light 
source 47 which irradiates the back of a display panel with 3 colored light of R, G, and B one by 
one. 

[0004]That is, in order to carry out a color image display by carrying out the mixed colors of the 

RGB temporally, the color filter layer of RGB3 classification by color is not needed. 

[0005] 

[Problem(s) to be Solved by the Invention]However, in the case of the above liquid crystal 
displays, the following technical problems were left behind. 

[0006](D Since high-speed-response-izing is required in order to correspond to a field 
sequential drive, it is necessary to make the thickness of a liquid crystal layer, i.e., a cell gap, 
narrow to 3 micrometers or less but, and it is difficult to obtain high degree of accuracy with 
little dispersion by a ** cell gap in the conventional bead dispersion method. In order to obtain 
highly precise cell GYAPU, when it is going to form a pillar spacer by resin, the process for it and 
cost increase. 

[0007](2) In the liquid crystal display of a field sequential color system, since the color filter layer 
is unnecessary, it is not suitable for the cell gap regulation method by the lamination method of a 
color filter layer. 

[0008](3) when it is going to use a black matrix layer as a cell gap regulating member, it will 
laminate whether they are whether since the thickness which comes out further and is formed is 
usually 2 micrometers, with a grade, it uses a cell gap at 2 micrometers or less, and how many 
layers, and will be used at 4 micrometers thru/or about 6 micrometers. However, if it is going to 
use it at 4 micrometers thru/or about 6 micrometers, since 20msec and an OCB mode are also 
set to about 5 msec by a TN mode and the sum total of the response time of a standup and 
falling cannot do sufficient writing, it is inapplicable to a field sequential color system, on the 
other hand, it is difficult for percent modulation to be also small to the top whose TN mode is 



http://www4.ipdl.mpit.goj 6/26/2008 



JP,2003-228085,A [DETAILED DESCRIPTION] 



Page 1 of 2 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the liquid crystal device of the field sequential 
colored presentation method used for a liquid crystal television, a liquid crystal display monitor, 
or an information terminal. 
[0002] 

[Description of the Prior Art]Since the liquid crystal display of a field sequential colored 
presentation method does not need a light filter, there is an advantage, like that a rise in 
luminosity is possible and high resolution-ization can be performed. 

[0003]In JP,1 1-14988A the field sequential colored presentation method liquid crystal display 
using the liquid crystal panel of the OCB mode is indicated. Drawing 4 is a key map of the liquid 
crystal panel used for the field sequential color system liquid crystal display in JP,1 1-14988.A. 
The display panel 40 which has arranged the phase compensation board 43 in the front face of 
the bend orientation liquid crystal cell 41 not more than cell gap 7micrometer, and was 
constituted from the rectangular light polarizer 45 on both sides of this cell and the phase 
compensation board, It is the liquid crystal display provided with the TFT active matrix which 
divides this display panel to the pixel of matrix layout, and drives each pixel, and the surface light 
source 47 which irradiates the back of a display panel with 3 colored light of R, G, and B one by 
one. 

[0004]That is, in order to carry out a color image display by carrying out the mixed colors of the 

RGB temporally, the color filter layer of RGB3 classification by color is not needed. 

[0005] 

[Problem(s) to be Solved by the Invention] However, in the case of the above liquid crystal 
displays, the following technical problems were left behind. 

[0006](1) Since high-speed-response-izing is required in order to correspond to a field 
sequential drive, it is necessary to make the thickness of a liquid crystal layer, i.e., a cell gap, 
narrow to 3 micrometers or less but, and it is difficult to obtain high degree of accuracy with 
little dispersion by a ** cell gap in the conventional bead dispersion method. In order to obtain 
highly precise cell GYAPU, when it is going to form a pillar spacer by resin, the process for it and 
cost increase. 

[0007](2) In the liquid crystal display of a field sequential color system, since the color filter layer 
is unnecessary, it is not suitable for the cell gap regulation method by the lamination method of a 
color filter layer. 

[0008](3) when it is going to use a black matrix layer as a cell gap regulating member, it will 
laminate whether they are whether since the thickness which comes out further and is formed is 
usually 2 micrometers, with a grade, it uses a cell gap at 2 micrometers or less, and how many 
layers, and will be used at 4 micrometers thru/or about 6 micrometers. However, if it is going to 
use it at 4 micrometers thru/or about 6 micrometers, since 20msec and an OCB mode are also 
set to about 5 msec by a TN mode and the sum total of the response time of a standup and 
falling cannot do sufficient writing, it is inapplicable to a field sequential color system, on the 
other hand, it is difficult for percent modulation to be also small to the top whose TN mode is 



http://www4.ipdl.mpit.go.jp/c^ 6/26/2008 



JP,2003-228085,A [DETAILED DESCRIPTION] 



Page 2 of 2 



not enough as about tenmsec and speed of response, and to obtain a good liquid crystal panel to 
a field sequential color system in it, even when using it at 2 micrometers. 

[0009](4) In the limitation which uses glass for a counter substrate, reduction of the weight of a 

liquid crystal panel, thinness, and use members has a limit. 

[0010] 

[Means for Solving the Problem]In order to solve the above-mentioned problem, a liquid crystal 
display of this application was considered as the following composition. Namely, a color of (1) 
liquid crystal panel, a light source with which a liquid crystal panel is irradiated, and a light source 
is changed by time amount sequential, In a liquid crystal display which is provided with a driving 
means which controls a penetration or reflection conditions of a liquid crystal panel 
synchronizing with it, and performs a colored presentation by time additive color mixing, a liquid 
crystal panel, A liquid crystal layer pinched by the first substrate, the second substrate that 
countered the first substrate and has been arranged, and two substrates was provided, and it 
had composition which formed a cell gap regulating member which regulates thickness of a liquid 
crystal layer by a black matrix layer formed in the first substrate or the second substrate. 
[001 1](2) Phase contrast deltan-d (retardation) of a liquid crystal layer had not less than 600- 
nm composition which is 900 nm or less. 

[0012](3) Thickness of a liquid crystal layer was considered as composition which is 3 
micrometers or less. 

[0013](4) Refractive-index-anisotropy deltan of a liquid crystal layer had composition which is 
0.24 or more. 
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CLAIMS 



[Claim(s)] 

[Claim 1]By a black matrix layer which is provided with the following and formed in said first 
substrate or said second substrate. A liquid crystal panel forming a cell gap regulating member 
which regulates thickness of said liquid crystal layer, A light source with which said liquid crystal 
panel is irradiated, and a liquid crystal display which changes a color of said light source by time 
amount sequential, is provided with a driving means which controls a penetration or reflection 
conditions of said liquid crystal panel synchronizing with it, and performs a colored presentation 
by time additive color mixing. 

Said liquid crystal panel is the OCB mode liquid crystal which allocated a phase compensation 
board in a front face of a bend orientation liquid crystal, and is the first substrate. 
The second substrate that countered said first substrate and has been arranged. 
A liquid crystal layer pinched by said two substrates. 

[Claim 2]The liquid crystal display according to claim 1 in which phase contrast deltan-d 
(retardation) of said liquid crystal layer is characterized by not less than 600-nm being 900 nm 
or less. 

[Claim 3]The liquid crystal display according to claim 1, wherein thickness of said liquid crystal 
layer is 3 micrometers or less. 

[Claim 4]The liquid crystal display according to claim 1, wherein refractiveHndex-anisotropy 
deltan of said liquid crystal layer is 0.24 or more. 

[Claim 5]A liquid crystal panel which is provided with the following and characterized by at least 
one substrate consisting of resin among said substrates, A light source with which said liquid 
crystal panel is irradiated, and a liquid crystal display which changes a color of said light source 
by time amount sequential, is provided with a driving means which controls a penetration or 
reflection conditions of said liquid crystal panel synchronizing with it, and performs a colored 
presentation by time additive color mixing. 
Said liquid crystal panel is the first substrate. 

The second substrate that countered said first substrate and has been arranged. 
A liquid crystal layer pinched by said two substrates. 

[Claim 6]The liquid crystal display according to claim 5, wherein a transparent conductive layer 
formed in a substrate which consists of resin among said substrates is amorphous. 
[Claim 7]The liquid crystal display according to claim 5 which it has the following, and said first 
substrate possesses both a semiconductor switching element and a black matrix layer, and is 
characterized by said second substrate being an optical member which consists of resin. 
Said liquid crystal panel is the first substrate. 

The second substrate that countered said first substrate and has been arranged. 
A liquid crystal layer pinched by said two substrates. 

[Claim 8]The liquid crystal display according to claim 7, wherein said second substrate is a 
luminance improving film which has a condensing prism part. 
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[Claim 9]The liquid crystal display according to claim 7, wherein said second substrate is a 
polarization conversion film. 

[Claim 10]The liquid crystal display according to claim 7, wherein said second substrate is a 
phase compensation board. 

[Claim 11]The liquid crystal display according to claim 10, wherein said liquid crystal panel is the 
OCB mode liquid crystal which allocated a phase compensation board in a front face of a bend 
orientation liquid crystal. 

[Claim 12]The liquid crystal display according to claim 5 which is provided with the following and 
characterized by a regulating member which consists of resin and regulates thickness of said 
liquid crystal layer having really carried out at least one substrate, and forming it among said 
substrates. 

Said liquid crystal panel is the first substrate. 

The second substrate that countered said first substrate and has been arranged. 
A liquid crystal layer pinched by said two substrates. 

[Claim 13]A liquid crystal panel. 

A light source with which said liquid crystal panel is irradiated. 

In a liquid crystal display which changes a color of said light source by time amount sequential, is 
provided with a driving means which controls a penetration or reflection conditions of said liquid 
crystal panel synchronizing with it, and performs a colored presentation by time additive color 
mixing, said liquid crystal panel is the first substrate. 

The second substrate that countered said first substrate and has been arranged. 

A liquid crystal layer pinched by said two substrates is provided, at least one substrate consists 

of resin among said substrates, and it is said resin. 

It is a manufacturing method of a liquid crystal display provided with the above, and said 
transparent conducting film forms membranes below 100 **. 

[Claim 14]A manufacturing method of the liquid crystal display according to claim 13 adding H 2 0 
or hL and carrying out unheated membrane formation of the transparent conducting film. 
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http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgij^ 6/26/2008 



JP,2003-228085,A [CLAIMS] 



Page 2 of 2 



[Claim 9]The liquid crystal display according to claim 7, wherein said second substrate is a 
polarization conversion film. 

[Claim 10]The liquid crystal display according to claim 7, wherein said second substrate is a 
phase compensation board. 

[Claim 11]The liquid crystal display according to claim 10, wherein said liquid crystal panel is the 
OCB mode liquid crystal which allocated a phase compensation board in a front face of a bend 
orientation liquid crystal. 

[Claim 12]The liquid crystal display according to claim 5 which is provided with the following and 
characterized by a regulating member which consists of resin and regulates thickness of said 
liquid crystal layer having really carried out at least one substrate, and forming it among said 
substrates. 

Said liquid crystal panel is the first substrate. 

The second substrate that countered said first substrate and has been arranged. 
A liquid crystal layer pinched by said two substrates. 

[Claim 13]A liquid crystal panel. 

A light source with which said liquid crystal panel is irradiated. 

In a liquid crystal display which changes a color of said light source by time amount sequential, is 
provided with a driving means which controls a penetration or reflection conditions of said liquid 
crystal panel synchronizing with it, and performs a colored presentation by time additive color 
mixing, said liquid crystal panel is the first substrate. 

The second substrate that countered said first substrate and has been arranged. 

A liquid crystal layer pinched by said two substrates is provided, at least one substrate consists 

of resin among said substrates, and it is said resin. 

It is a manufacturing method of a liquid crystal display provided with the above, and said 
transparent conducting film forms membranes below 100 **. 

[Claim 14] A manufacturing method of the liquid crystal display according to claim 13 adding H 2 0 
or Hp and carrying out unheated membrane formation of the transparent conducting film. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) The section enlarged drawing showing the composition of the liquid crystal display 
in a 1st embodiment of this invention 

(b) The enlarged plan view of a picture element part showing the composition of the liquid crystal 
display in a 1st embodiment of this invention 

[Drawing 2] The section enlarged drawing of a picture element part showing the composition of 
the liquid crystal display in a 2nd embodiment of this invention 

[Drawing 3] The section enlarged drawing of a picture element part showing the composition of 
the liquid crystal display in a 3rd embodiment of this invention 

[Drawing 4] The key map of the liquid crystal panel used for the field sequential color system 
liquid crystal display of conventional technology 
[Description of Notations] 

1 Liquid crystal panel 

2 Back light 

3 Array substrate 

4 Counter substrate 

4a Cell gap restricting part 

5 Liquid crystal layer 

6 Counterelectrode 

7 Picture element electrode 

8 Video signal line 

9 Scanning signal line 

10 Semiconductor switching element 

11 The 1st insulating layer 

12 The 2nd insulating layer 

13 The 3rd insulating layer 

14 Black matrix layer 

15 Orienting film 

16 LED source 
16a Red LED 
16b Green LED 
16c Blue LED 

1 7 Light reflector 

18 Light guide plate 

40 Display panel 

41 Bend orientation liquid crystal cell 

42 Glass substrate 

43 Phase compensation board 

44 Liquid crystal 

45 Rectangular light polarizer 
47 Surface light source 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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